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(54) Planning device

(57) A planning device (10) may store communica-
tion information related to whether or not two devices
composing the combination are capable of directly com-
municating, decide a specific communication path using
the communication information. The specific communi-
cation path may be a path capable of supplying print data
acquired from target data (TD) in a storage device (10,

64, 70, 80) to the print device, generate procedure data
for instructing one or more devices which are present on
the specific communication path to perform one or more
processes sequentially for realizing print of the target im-
age and send the procedure data to a first device among
the one or more devices. The first device may be a device
that is to perform a process performed first among the
one or more processes.
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Description

[0001] The present specification discloses a planning
device for planning a procedure for causing a print device
to perform a print of a target image.

[0002] A system comprising a plurality of devices in-
cluding a client PC, a path detecting server, a plurality of
print servers and a plurality of printers is disclosed e.g.
in US 2008/0068649 A1. Each of the plurality of print
servers converts a data format of target data of a print
target to a data format that a printer is capable of inter-
preting. However, the data format that each of the plu-
rality of print servers is capable of interpreting differs.
Further, the data format that each of the plurality of print-
ers is capable of interpreting differs. Accordingly, when
a print instruction is input to the client PC, the path de-
tecting server decides, based on the data format of the
target data, a communication path which indicates which
print server will convert the target data, and which printer
the converted data should be sent to.

[0003] In the above system, it is assumed that all the
devices are capable of communicating with each other.
However, a system can also be built in which not all the
devices are capable of communicating with each other.
In the above art, a communication path could e.g. be
decided for sending target data from a first device to a
second device even in the situation where a system
thereof has been built such that the target data cannot
be sent from the first device to the second device. In this
case, the target data cannot be sent properly, and con-
sequently the print of an image represented by the target
data cannot be performed.

[0004] Inthe present specification, an art is taught that
can prevent the occurrence of the print of the image rep-
resented by the target data not being performed.
[0005] An art disclosed by the present specification is
a planning device used in a system. The system may
comprise a plurality of devices including a storage device
for storing target data of a print target, a print device for
performing a print of a target image represented by the
target data and the planning device for planning a pro-
cedure for causing the print device to perform the print
of the target image. The planning device may comprise
a memory, a deciding unit, a generating unit and a send-
ing unit. The memory may be configured to store, for
each combination of two devices among the plurality of
devices, communication information related to whether
or not the two devices composing the combination are
capable of directly communicating. The deciding unit may
be configured to decide a specific communication path
using the communication information in the memory. The
specific communication path may be capable of supply-
ing print data acquired from the target data in the storage
device to the print device. The print data may have a data
format which the print device is capable of interpreting.
The generating unit may be configured to generate pro-
cedure data for instructing one or more devices which
are present on the specific communication path to per-
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form one or more processes sequentially for realizing the
print of the target image. The sending unit may be con-
figured to send the procedure data to a first device among
the one or more devices. The first device may be a device
that is to perform a process performed first among one
Or more processes.

[0006] According to the above configuration, the plan-
ning device decides, using the communication informa-
tion in the memory, the specific communication path ca-
pable of supplying the print data to the print device. Con-
sequently, for example, in a case where two devices are
not capable of directly communicating, the planning de-
vice may decide the specific communication path that is
reliably capable of supplying the print data to the print
device without deciding a communication path between
the two devices that need to communicate. Further,
based on the decided specific communication path, the
planning device generates the procedure data, then
sends the procedure data to the first device that is to
perform the process which is to be performed first. Con-
sequently, the print data is reliably supplied to the print
device, and the print device can perform a print of the
target image. According to the above configuration, the
phenomenon can be prevented in which the print of the
target image cannot be performed.

[0007] The plurality of devices may further include a
converting device for generating the print data by per-
forming a converting process on the target data. The de-
ciding unit may decide the specific communication path
such that the converting device is present on the specific
communication path. The generating unit may generate
the procedure data such that the converting process is
performed by the converting device and the print data
generated by the converting process is supplied to the
print device. According to the above configuration, the
converting device can generate the print data having a
dataformatthatthe print device is capable of interpreting.
[0008] The planning device may further comprise a de-
termining unit configured to determine whether or not a
data format of the target data is a data format which the
printing device is capable of interpreting. In a first case
where it is determined that the data format of the target
data is not the data format which the printing device is
capable of interpreting, the deciding unit may decide the
specific communication path such that the converting de-
vice is present on the specific communication path, and
the generating unit may generate the procedure data
such that the converting process is performed by the con-
verting device and the print data generated by the con-
verting process is supplied to the print device. Ina second
case where it is determined that the data format of the
target data is the data format which the printing device
is capable of interpreting, the deciding unit may decide
the specific communication path such that the converting
device is not present on the specific communication path,
and the generating unit may generate the procedure data
such that the print data identical with the target data is
supplied to the printing device. According to the above
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configuration, the planning device may decide an appro-
priate communication path according to whether or not
the data format of the target data is a data format that
the print device is capable of interpreting.

[0009] The planning device may further comprise afirst
acquiring unit configured to acquire first information and
second information from a second device among the plu-
rality of devices. The second device may be capable of
communicating directly with the planning device. The first
information may include information indicating whether
or not the second device is capable of performing the
converting process. The second information may include
information indicating whether or not a third device,
among the plurality of devices is capable of performing
the converting process. The third device may be capable
of directly communicating with the second device. The
deciding unit may specify the converting device that is to
perform the converting process on the target data based
on the first and the second information acquired by the
first acquiring unit, and decide the specific communica-
tion path such that the specified converting device is
present on the specific communication path. According
to the above configuration, the planning device may ac-
quire, from the second device capable of communicating
directly with the planning device, not only the first infor-
mation indicating whether or not the second device is
capable of performing the converting process, but also
the second information indicating whether or not the third
device is capable of performing the converting process.
Further, based on the first and the second information,
the planning device may properly specify the converting
device that is to perform the converting process.

[0010] The planning device may further comprise afirst
confirming unit, a second acquiring unit and a storage
controlling unit. The first confirming unit may be config-
ured to confirm whether or not the planning device is
capable of directly communicating with each device in a
first type of device group among the plurality of devices
by sending a specific signal to the each device in the first
type of device group and monitoring to receive a re-
sponse signal. The second acquiring unit may be config-
ured to acquire, from each of one or more first type of
devices among the first type of device group, information
related to whether or not the first type of device and a
different device are capable of directly communicating.
The one or more first type of devices may be devices that
have been confirmed as capable of directly communicat-
ing with the planning device. The storage controlling unit
may be configured to store in the memory the communi-
cation information using a result of the confirmation per-
formed by the confirming unit and the information ac-
quired by the second acquiring unit. According to the
above configuration, the planning device may properly
cause the memory to store the communication informa-
tion.

[0011] The first type of device group may include the
print device specified by location information of the print
device designated by a user. In a case where it is con-
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firmed that the planning device is capable of directly com-
municating with the print device, the second acquiring
unit may acquire, from the print device, information re-
lated to whether or not the print device and the storage
device for storing the target data specified by location
information of the target data designated by the user are
capable of directly communicating by inquiring to the print
device. According to the above configuration, the plan-
ning device may acquire, from the print device, informa-
tion related to whether or not the print device and the
storage device are capable of directly communicating.
[0012] The first type of device group may include the
storage device for storing the target data specified by
location information of the target data designated by a
user. In a case where it is confirmed that the planning
device is capable of directly communicating with the stor-
age device, the second acquiring unit may acquire, from
the storage device, information related to whether or not
the storage device and the print device specified by lo-
cation information of the print device designated by the
user are capable of directly communicating by inquiring
to the storage device. According to the above configura-
tion, the planning device may acquire, from the storage
device, information related to whether or not the storage
device and the print device are capable of directly com-
municating.

[0013] The planning device may further comprise a
second confirming unit configured to confirm whether or
not the target data is actually present at location infor-
mation of the target data designated by a user. The de-
ciding unit may decide the specific communication path
in a case where it is confirmed that the target data is
actually present.

[0014] The planning device may further comprise a
specific process performing unit configured to perform a
specific process instructed by the procedure data and
send the procedure data to a fourth device among the
plurality of devices. The fourth device may be a device
that is to perform a process next to the specific process.
[0015] The deciding unit may be configured to decide
the specific communication path such that a number of
communication of the target data and the print data be-
tween the plurality of the devices is at a minimum. Ac-
cording to the above configuration, an increase in com-
munication traffic between the plurality of devices may
be suppressed.

[0016] A control method and a computer program for
realizing the planning device described above, and a
non-transitory computer readable recording device
which includes the computer program, are also novel and
useful. Further, a system comprising the plurality of de-
vices described above and a method used by the system
are also novel and useful.

[0017] Fig. 1 shows a configuration of a communica-
tion system of an embodiment.

[0018] Fig. 2 schematically shows communication
paths.
[0019] Fig. 3 shows a flowchart of a process performed
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by a mobile device.

[0020] Fig. 4 shows a flowchart of a print preparation
process.
[0021] Fig. 5 shows a flowchart of a communication

path researching process.

[0022] Fig. 6 shows a flowchart of a target data re-
searching process.

[0023] Fig. 7 shows a flowchart of a printer format re-
searching process.

[0024] Fig. 8 shows a flowchart of a converter re-
searching process.

[0025] Fig. 9 shows a case A in which a converter is
required.

[0026] Fig. 10 shows a case B in which a converter is
not required.

[0027] Fig. 11 shows a case C in which target data is
present in a data server.

[0028] Fig. 12 shows a case D in which target data is
present in a mobile device.

[0029] Fig. 13 shows a case E in which a converter is
present in a mobile device.

(Configuration of system)

[0030] As shownin Fig. 1, a communication system 2
comprises a mobile device 10, a plurality of LANs 51, 61
and a plurality of servers 70, 80 on the Internet.

(Configuration of mobile device 10)

[0031] The mobile device 10 is a portable terminal de-
vice such as, e.g., a mobile phone, a PDA, a portable
music player, a notebook PC, atablet PC, etc. The mobile
device 10 comprises a displaying unit 12, an operating
unit 14, a wireless interface 16 and a controlling unit 20.
The units 12, 14, 16, 20 are connected to a bus line 18.
The displaying unit 12 is a display for showing various
types of information. The operating unit 14 consists of a
plurality of keys. A user of the mobile device 10 can input
various types of information to the mobile device 10 by
operating the operating unit 14. The wireless interface
16 is an interface for wireless communication. Moreover,
in the state of Fig. 1, the mobile device 10 is wirelessly
connected to the LAN 51 via the wireless interface 16.
[0032] The controlling unit 20 comprises a CPU 22 and
a memory 24. The memory 24 stores a print application
26. The print application 26 is a program for realizing the
processes of Figs. 3 to 8, to be described later. The print
application 26 may be installed in the mobile device 10
from, e.g., a server provided by a manufacturer of a print-
er 54. Further, the print application 26 may be installed
in the mobile device 10 from, e.g., media (i.e., a computer
readable recording device) provided by the manufacturer
of the printer 54 (media packaged together with the print-
er 54 at the shipment stage of the printer 54).

[0033] The CPU 22 performs processes according to
the print application 26 stored in the memory 24. The
CPU 22 realizes the functions of the units 32 to 50 by
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performing the processes according to the print applica-
tion 26. The memory 24 further stores an OS program,
a web browser program, etc. (not shown), and the CPU
22 can also perform processes according to those pro-
grams.

[0034] In Fig. 1, a converter CON and target data TD
(Target Data) in the memory 24 are shown by broken
lines. This means that the converter CON and the target
data TD may be stored in the memory 24 or not stored
in the memory 24. The broken line of the converter CON
and the target data TD has the same meaning for other
devices (e.g., a mediation server 70, a data server 80, a
PC 64), which are to be described later. Moreover, the
target data TD is the data of a print target. Further, the
converter CON is a program for converting the target
data TD to print data that the printer 54 is capable of
interpreting.

(Configuration of LAN 51)

[0035] The LAN 51 is a network built e.g. within a com-
pany where the user of the mobile device 10 works. The
LAN 51 includes an access point (called "AP" below) 52,
the printer 54 and a router 56. The devices 52, 54, 56
within the LAN 51 are connected by cable so as to be
capable of communicating with each other.

[0036] The AP 52 functions as a relay point (i.e., AP)
for wireless communication. The printer 54 performs
printing according to print data. Moreover, a data format
(called "printer format of the printer 54" below) that the
printer 54 is capable of interpreting (i.e., capable of print-
ing) is predetermined. In the present embodiment, the
printer format of the printer 54 is PDF. The router 56 has
a NAT (Network Address Translation) function, and is
connected to the Internet 4.

[0037] Moreover, in the state of Fig. 1, the mobile de-
vice 10 is capable of communicating with a device (e.g.,
the printer 54) within the LAN 51 via the AP 52. Further,
in the state of Fig. 1, the mobile device 10 is capable of
communicating with a device (e.g., the mediation server
70) via the AP 52 and the router 56.

(Configuration of LAN 61)

[0038] The LAN 61 is a network built, e.g., within a
home where the user of the mobile device 10 lives. The
LAN 61 includes a router 62 and the PC 64. The devices
62, 64 within the LAN 61 are connected by cable so as
to be capable of communicating with each other.

[0039] The router 62 has a NAT function, and is con-
nected to the Internet 4. Moreover, an application pro-
vided by the vendor of the printer 54 has been installed
in the PC 64. The PC 64 is capable of performing various
processes according to the application. For example, the
PC 64 performs various processes for researching ac-
cording to research indication data which will be de-
scribed later (reference numbers 124, 164 of Fig. 6, Fig.
8). Further, for example, the PC 64 performs processes
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for printing according to print indication data which will
be described later (200a of Fig. 9, etc.). Moreover, the
PC 64 is capable of storing the converter CON and/or
the target data TD.

(Configuration of mediation server 70)

[0040] The mediation server 70 is a server provided
by the manufacturer of the printer 54. The mediation serv-
er 70 performs various processes for mediating (i.e., sup-
porting) the printing to be performed by the printer 54.
For example, the mediation server 70 performs various
processes for researching according to research indica-
tion data which will be described later (reference num-
bers 124, 144, 164 of Figs. 6 to 8). Further, for example,
the mediation server 70 performs processes for printing
according to print indication data which will be described
later (200a of Fig. 9, etc.). Moreover, the mediation server
70 is capable of storing the converter CON and/or the
target data TD.

(Configuration of data server 80)

[0041] The data server 80 is, e.g., a web server on the
Internet 4. The data server 80 is capable of storing the
target data TD.

(Communication paths between devices)

[0042] Next, the communication paths between the de-
vices 10, 54, 64, 70 will be described with reference to
Fig. 2. The one-way arrows (R2A, R2B, R3A, R3B, R4A,
R4B) within Fig. 2 indicate that data can be directly com-
municated (can be sent) from the device at the starting
point of the arrow to the device at the ending point of the
arrow. For example, the arrow R2B indicates that data
can be directly communicated from the mediation server
70 to the printer 54. Moreover, "can be directly commu-
nicated" means that data can be communicated from the
device at the starting point of the arrow to the device at
the ending point of the arrow without passing through
any other device from among the plurality of devices 10,
54, 64, 70. Consequently, for example, the arrow R2B
means that data can be communicated from the media-
tion server 70 to the printer 54 without passing through
the other devices 10, 64. Moreover, "can be directly com-
municated" may refer to communication via an AP, rout-
er, etc., or may refer to communication not via such AP,
router, etc.

[0043] Moreover, the one-way arrows within Fig. 2 do
not mean that the device at the starting point of the arrow
can directly communicate data to the device at the ending
point of the arrow in response to arequest from the device
at the ending point of the arrow (i.e., the one-way arrows
do not mean so-called pull communication). The one-
way arrows mean that the device at the starting point of
the arrow can directly communicate data to the device
at the ending point of the arrow even without the request
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from the device at the ending point of the arrow (i.e., the
one-way arrows mean so-called push communication).
Further, in the one-way arrows in Fig. 2, the letter "A"
(e.g., R2A) is affixed to an arrow representing a commu-
nication direction from a LAN side to an Internet side,
and the letter "B" (e.g., R2B) is affixed to an arrow rep-
resenting a communication direction from the Internet
side to the LAN side.

[0044] Further, the two-way arrows (R1, R5, R6) within
Fig. 2 indicate that the two devices at both ends of the
arrow can directly communicate (can send) data to each
other. For example, the arrow R6 indicates that data can
be directly communicated from the PC 64 to the mobile
device 10, and that data can be directly communicated
from the mobile device 10 to the PC 64. Moreover, below,
the ability of data to be directly communicated between
two devices may be expressed by the phrase "a commu-
nication path has been established".

(Communication path R1)

[0045] In case, for example, the LAN 51 (see Fig. 1)
that includes the printer 54 is a network compliant with a
Wi-Fi (registered trademark), etc., the mobile device 10
is capable of communicating wirelessly with the AP 52
within the LAN 51 according to Wi-Fi (registered trade-
mark). In this case, the communication path R1 can be
established since a state that the mobile device 10 and
the printer 54 are capable of directly communicating with
each other can be built. Further, the communication path
R1 can also be established e.g. in a case where both the
mobile device 10 and the printer 54 are capable of com-
municating wirelessly using the standards of Bluetooth
(registered trademark), IrDA (Infrared Data Association),
etc. Further, the communication path R1 can also be es-
tablished e.g. in a case where the mobile device 10 and
the printer 54 are connected by a cable such as a USB
cable, etc. That is, the communication path R1 may be
established by wireless communication via the AP 52
within the LAN 51 (Wi-Fi (registered trademark), etc.),
may be established by wireless communication not via
the AP 52 within the LAN 51 (Bluetooth (registered trade-
mark), etc.), and may be established by wired commu-
nication (USB cable, etc.).

(Communication paths R2A, R2B)

[0046] If, for example, the printer 54 within the LAN 51
(see Fig. 1) is capable of accessing the Internet 4 via the
router 56, the communication path R2A from the printer
54 to the mediation server 70 can be established. Further,
e.g.inacase where a setting has been setup in the printer
54 to allow push communication from the mediation serv-
er 70 to the printer 54, a communication path R2B from
the mediation server 70 to the printer 54 can be estab-
lished.
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(Communication paths R3A, R3B)

[0047] If, for example, the mobile device 10 is capable
of accessing the Internet 4 via the LAN 51 (see Fig. 1),
a communication path R3A from the mobile device 10 to
the mediation server 70 can be established. Further, if,
for example, the mobile device 10 is capable of using an
Internet communication line provided by a communica-
tions provider for the mobile device 10, the communica-
tion path R3A from the mobile device 10 to the mediation
server 70 can be established. Further, e.g., in a case
where a setting has been setup in the mobile device 10
to allow push communication from the mediation server
70 to the mobile device 10, a communication path R3B
from the mediation server 70 to the mobile device 10 can
be established.

(Communication paths R4A, R4B)

[0048] A communication path R4A from the PC 64 to
the mediation server 70 can be established if, e.g., the
PC 64 within the LAN 61 (see Fig. 1) is capable of ac-
cessing the Internet 4 via the router 62. Further, a com-
munication path R4B from the mediation server 70 to the
PC 64 can be established in case a setting has been
setup in the PC 64 to allow push communication from
the mediation server 70 to the PC 64.

(Communication path R5)

[0049] A communication path R5 can be established
in a case where, e.g., a VPN (Virtual Private Network)
that passes via the Internet 4 has been built between the
printer 54 within the LAN 51 (see Fig. 1) and the PC 64
within the LAN 61.

(Communication path R6)

[0050] A communication path R6 can be established
in a case where, e.g., a VPN that passes via the internet
4 has been built between the PC 64 within the LAN 61
(see Fig. 1) and the mobile device 10.

[0051] As described above, in the present embodi-
ment, the communication paths R1 to R6 can be built
according to various communication methods. However,
in a case where, e.g., the mobile device 10 is not capable
of communication according to Wi-Fi (registered trade-
mark), Bluetooth (registered trademark), etc., and further
does not have an interface for inserting a USB cable, the
communication path R1 might not be established. Fur-
ther, in a case where, e.g., a setting has not been setup
in the printer 54 to allow push communication from the
mediation server 70 to the printer 54, the communication
path R2B might not be established. That is, not all the
communication paths R1 to R6 will necessarily be estab-
lished. In view of this fact, in the present embodiment,
the processes Figs. 3 to 8 shown below are performed,
causing the printer 54 to perform the print of the image
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represented by the target data TD.
(Mobile device process of Fig. 3)

[0052] As shown in Fig. 3, in S10, the controlling unit
20 (see Fig. 1) of the mobile device 10 monitors whether
an event has occurred. For example, the user can oper-
ate the operating unit 14 of the mobile device 10, to per-
form an operation for activating the print application 26.
In this case, the controlling unit 20 determines that an
event has occurred (YES in S10), further determines that
a print preparation operation has been performed (YES
in S12), and proceeds to S14. Moreover, the processes
S14 to S22 below (further, the processes of Figs. 4 to 8)
are performed according to the print application 26. On
the other hand, the processes S10, S12 and S24 are
performed according to, e.g., an OS program.

[0053] In S14, the controlling unit 20 displays a print
setting screen in the displaying unit 12. The print setting
screen includes a printer specification field and a data
specification field. The user can operate the operating
unit 14 to input, into the printer specification field, the
URL of the printer that is to perform the printing. In the
present embodiment, the description will continue using,
as an example, the case in which the URL of the printer
54 (see Fig. 1) within the LAN 51 was input.

[0054] Further, the data specification field includes two
radio buttons. One of the radio buttons corresponds to
an external URL input field for inputting the URL of the
target data TD present outside the mobile device 10, and
the other of the radio buttons corresponds to an internal
URL input field for inputting the URL (i.e., a pathname)
of the target data TD present inside the mobile device 10
(the target data TD stored in the memory 24). The user
can operate the operating unit 14 to select the one of the
radio buttons and, further, can input the URL of the target
data TD present outside the mobile device 10 into the
external URL input field. Further, the user can operate
the operating unit 14 to select the other of the radio but-
tons and, further, can operate a "reference" button. In
this case, the pathnames (file names) of a plurality of
items of data present within the mobile device 10 are
displayed in the displaying unit 12, and the user can se-
lect the pathname of the target data TD from among the
pathnames of the plurality of items of data.

[0055] Next, the user can operate the operating unit
14 to perform a print starting operation. In this case, the
controlling unit 20 determines that the print starting op-
eration has been performed (YES in S16), and proceeds
to S18. In S18, the controlling unit 20 activates a print
preparation process (see Fig. 4) as a process that is a
separate task from the process of Fig. 3. When S 18
ends, the process returns to S10.

[0056] Moreover, the mobile device 10 may receive
print indication data, which is to be described later (see
reference number 200a of Fig. 9, etc.). In this case, the
controlling unit 20 determines that an event has occurred
(YES in S$10), further determines that the print indication
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data has been received (YES in S20), and proceeds to
S22. In S22, a specific process performing unit 50 (see
Fig. 1) performs a process according to the received print
indication data. Moreover, details of the process S22 will
be described later in detail.

[0057] Moreover, in case an event has occurred that
is different from performing the print preparation opera-
tion and receiving the print indication data, in S24 the
controlling unit 20 performs a process corresponding to
that event.

(Print preparation process of Fig. 4)

[0058] In the print preparation process that was acti-
vated in S18 of Fig. 3, the controlling unit 20 first performs
a communication path researching process in S40, as
shown in Fig. 4.

(Communication path researching process of Fig. 5)

[0059] Inthe communication path researching process
performed in S40 of Fig. 4, as shown in Fig. 5, a first
confirming unit 42 (see Fig. 1) sends, in S80, a confirma-
tion signal with the URL, of the printer 54, which was
input in S14 of Fig. 3 as the destination.

[0060] In a case where the communication path R1
(see Fig. 2) between the mobile device 10 and the printer
54 has been established, the printer 54 receives the con-
firmation signal sent from the mobile device 10, and
sends a response signal to the mobile device 10. On the
other hand, in case the communication path R1 between
the mobile device 10 and the printer 54 has not been
established, the printer 54 cannot receive a confirmation
signal sent from the mobile device 10, and does not send
a response signal to the mobile device 10. In S82, the
first confirming unit 42 monitors that the response signal
is received from the printer 54. In a case where the re-
sponse signal is received from the printer 54 (the case
of YES in S82), the process proceeds to S84, and in a
case where the response signal is not received from the
printer 54 (the case of NO in S82), the process proceeds
to S90.

[0061] In S84, a storage controlling unit 46 (see Fig.
1) stores information indicating that the communication
path R1 has been established (R1=0K) in the memory
24. Further, in S84, the second acquiring unit 44 (see
Fig. 1) inquires to the printer 54 whether or not the com-
munication paths R2A and R5 have been established.
Moreover, the user of the mobile device 10 stores the
URL of the mediation server 70 and the URL of the PC
64 in advance in the mobile device 10. In S84, the second
acquiring unit 44 sends an inquiry signal to the printer
54, this inquiry signal including the URL of the mediation
server 70 and the URL of the PC 64 stored in advance
in the mobile device 10.

[0062] Upon receiving the inquiry signal, the printer 54
sends a confirmation signal with the URL of the mediation
server 70 and the URL of the PC 64 as respective des-
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tinations. In a case where a response signal is received
from the mediation server 70, the printer 54 sends infor-
mation to the mobile device 10 indicating that the com-
munication path R2A has been established (R2A=0K).
Further, in a case where a response signal is received
from the PC 64, the printer 54 sends information to the
mobile device 10 indicating that the communication path
R5 has been established (R5=0K).

[0063] In S84, the second acquiring unit 44 of the mo-
bile device 10 acquires information (R2A=0K, etc.) from
the printer 54. Then, in S86, the storage controlling unit
46 stores the information (R2A=0K, etc.) acquired from
the printer 54 in the memory 24. That is, the storage con-
trolling unit 46 stores information indicating that a com-
munication path has been established in the memory 24.
Moreover, in the present embodiment, information indi-
cating that a communication path has not been estab-
lished is not stored in the memory 24. This point is the
same for other communication paths, which will be de-
scribed below. When S84 ends, the process proceeds
to S90.

[0064] In S90, the first confirming unit 42 sends a con-
firmation signal with the URL of the mediation server 70,
which was stored in advance in the mobile device 10, as
the destination. Then, in S92, the first confirming unit 42
monitors that a response signal is received from the me-
diation server 70. In a case where the response signal
is received from the mediation server 70 (the case of YES
in S92), in S94 the storage controlling unit 46 stores in-
formation, in the memory 24, indicating that the commu-
nication path R3A has been established (R3A=0K). Fur-
ther, in S94, the second acquiring unit 44 inquires to the
mediation server 70 whether or not the communication
paths R2B, R3B, R4B have been established. Specifi-
cally, the second acquiring unit 44 sends an inquiry signal
to the mediation server 70. This inquiry signal including
the URL of the printer 54 which was input in S14 of Fig.
3, the URL of the mobile device 10, and the URL of the
PC 64 which was stored in advance in the mobile device
10.

[0065] Upon receiving the inquiry signal, the mediation
server 70 sends a confirmation signal with the URL of
the printer 54, the URL of the mobile device 10, and the
URL of the PC 64 as respective destinations. In a case
where a response signal is received from the printer 54,
the mediation server 70 sends information, to the mobile
device 10, indicating that the communication path R2B
has been established (R2B=0K). In a case where a re-
sponse signal is received from the mobile device 10, the
mediation server 70 sends information, to the mobile de-
vice 10, indicating that the communication path R3B has
been established (R3B=0K). Further, in a case where a
response signal is received fromthe PC 64, the mediation
server 70 sends information, to the mobile device 10,
indicating that the communication path R4B has been
established (R4B=0K).

[0066] In S94, the second acquiring unit 44 of the mo-
bile device 10 acquires information from the mediation
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server 70 (R2B=0K, etc.). Then, in S96, the storage con-
trolling unit 46 stores the information acquired from the
mediation server 70 (R2B=0K, etc.) in the memory 24.
When S94 ends, the process proceeds to S100.

[0067] InS100, thefirst confirming unit42 sends acon-
firmation signal with the URL of the PC 64, which was
stored in advance in the mobile device 10, as the desti-
nation. Then, in S102, the first confirming unit42 monitors
that a response signal is received from the PC 64. In a
case where a response signal is received from the PC
64 (the case of YES in S102), in S104 the storage con-
trolling unit 46 stores information, in the memory 24, in-
dicating that the communication path R6 has been es-
tablished (R6=0K). Further, in S104, the second acquir-
ing unit 44 inquires to the PC 64 whether or not the com-
munication paths R4A, R5 have been established. Spe-
cifically, the second acquiring unit 44 sends an inquiry
signal to the PC 64. This inquiry signal includes the URL
of the mediation server 70, which was stored in advance,
and the URL of the printer 54 which was input in S14 of
Fig. 3.

[0068] Upon receiving the inquiry signal, the PC 64
sends a confirmation signal with the URL of the mediation
server 70 and the URL of the printer 54 as respective
destinations. In a case where a response signal is re-
ceived from the mediation server 70, the PC 64 sends
information to the mobile device 10 indicating that the
communication path R4A has been established
(R4A=0K). In a case where aresponse signal is received
from the printer 54, the PC 64 sends information to the
mobile device 10 indicating that the communication path
R5 has been established (R5=0K).

[0069] In S104, the second acquiring unit 44 of the
mobile device 10 acquires information (R4A=0K, etc.)
from the PC 64. Then, in S106, the storage controlling
unit 46 stores the information acquired from the PC 64
(R4A=0K, etc.) in the memory 24. When S106 ends, the
communication path researching process ends. Moreo-
ver, an inquiry signal for researching whether or not the
communication path R5 has been established can be
sent in both S84 and S104. In this type of situation, and
in a case where there are two differing research results
relating to the communication path R5, i.e., one of the
research results indicating that the communication path
R5 has been established, and the other of the research
results indicating that the communication path R5 has
not been established, the controlling unit 20 may treat
the situation as the communication path R5 not having
been established. That is, in this case, the storage con-
trolling unit 46 need not store information in the memory
24 indicating that the communication path R5 has been
established.

(Continuation of print preparation process of Fig. 4)
[0070] When the communication path researching

process of S40 of Fig. 4 ends, the controlling unit 20
performs a target data researching process in S42.
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(Target data researching process of Fig. 6)

[0071] In the target data researching process per-
formed in S42 of Fig. 4, as shown in Fig. 6, a second
confirming unit 48 (see Fig. 1) determines in
S120whether or not the target data TD is present within
the mobile device 10. In a case where the "reference"
button included in the print setting screen was operated
and then the pathname of the target data TD was selected
in S14 of Fig. 3, the second confirming unit 48 determines
thatthe target data TD is present within the mobile device
10 (YES in S120). In this case, in S128 the controlling
unit 20 stores "OK" in the memory 24 as the research
result of the target data researching process.

[0072] On the other hand, in a case where the URL of
the target data TD was input into the external input field
included in the print setting screen in S 14 of Fig. 3, the
second confirming unit 48 determines that the target data
TD is not present within the mobile device 10 (NO in
S120). In this case, in S122, the second confirming unit
48 specifies a communication path for researching
whether or not the target data TD is actually present at
the URL of the target data TD which was input in S 14 of
Fig. 3. The contents of the process S122 will be described
in detail below.

[0073] In S14 of Fig. 3, the user might input the URL
of the target data TD present in the PC 64. In this case,
the URL of the target data TD input in S 14 of Fig. 3
includes the URL of the PC 64 (which was stored in ad-
vance in the mobile device 10). In a case where the URL
of the target data TD includes the URL of the PC 64, the
second confirming unit 48 specifies a communication
path for researching whether or not the target data TD is
present in the PC 64 using the research result which was
stored in the memory 24 in the communication path re-
searching process of S40 of Fig. 4.

[0074] For example, in a case where information, in-
dicating that the communication path R6 has been es-
tablished, is stored in the memory 24, the second con-
firming unit 48 specifies a communication path in which
research indication data (to be described) is sent using
the communication path R6, and then a research result
is acquired using the communication path R6. Moreover,
below, the communication path in which the research
indication data is sent and the research result is acquired
in this manner is described as "R6—R6". Moreover, a
similar expression is used not only for the research indi-
cation data, but also for other indication data (print indi-
cation data, etc., which is to be described later). Further,
for example, in a case where information, indicating that
the communication path R3A, R3B, R4A, R4B has been
established, is stored in the memory 24, the second con-
firming unit 48 specifies "R3A—R4B—R4A—R3B".
[0075] On the other hand, in S14 of Fig. 3, the user
might also input the URL of the target data TD which is
present in the data server 80 on the Internet 4. In this
case, the URL of the target data TD which was input in
S 14 of Fig. 3 does not include the URL of the PC 64. In
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a case where the URL of the target data TD does not
include the URL of the PC 64, the second confirming unit
48 specifies a communication path for researching
whether or not the target data TD is present on the Inter-
net 4 using the research result which was stored in the
memory 24 in the communication path researching proc-
ess of S40 of Fig. 4.

[0076] For example, in case information, indicating
that the communication path R3A, R3B has been estab-
lished, is stored in the memory 24, the second confirming
unit 48 specifies "R3A—R3B". Further, for example, in a
case where information, indicating that the communica-
tion path R4A, R4B, R6 has been established, is stored
in the memory 24, the second confirming unit 48 specifies
"R6—R4A—R4B—R6". Moreover, in a case where a plu-
rality of communication paths capable of performing re-
search is present, the second confirming unit 48 specifies
the communication path in which communication be-
tween the pair of devices is performed the least number
of times. For example, in case either "R3A—R3B" or
"R6—R4A—R4B—R6" is capable of performing re-

search, the second confirming unit 48 specifies
"R3A—R3B".
[0077] In S122, the second confirming unit 48 deter-

mines whether or nota communication path for research-
ing the target data TD could be specified. In case of NO
in S122, i.e., in a case where the research cannot be
performed, in S128 the controlling unit 20 stores "NG" in
the memory 24 as the research result of the target data
researching process. On the other hand, in case of YES
in S122, i.e., in a case where a communication path for
researching the target data TD was specified, the second
confirming unit 48 proceeds to S124.

[0078] In S124, the second confirming unit 48 gener-
ates research indication data including the URL of the
target data TD which was inputin S 14 of Fig. 3 such that
the research is performed according to the communica-
tion path specifiedin S122. In S124, an example is shown
of the research indication data 124 generated in a case
where "R6—-R4A—-R4B—R6" was specified in S122.
The research indication data 124 includes a command
indicating which device will perform which type of process
is included in. The research indication data 124 includes
three commands. Checkboxes 124a, 124b, 124c that
correspond to the commands are provided. Moreover,
the research indication data 124 is actually data in which
commands are written according to a predetermined pro-
tocol. However, in order to make it easier to understand,
in the present embodiment the research indication data
124 is shown in which a sentence is written (e.g. "PC
sends research indication data to mediation server").
This point is the same for the research indication data
144, 164 which will be described later (see Fig. 7, Fig. 8)
and the print indication data 200a of Fig. 9, etc.

[0079] Next, in S126, the second confirming unit 48
sends the research indication data 124 to the device
which is to perform a process corresponding to a first
command from among the three commands described
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in the research indication data 124. That is, the second
confirming unit 48 sends the research indication data 124
to the PC 64 using the communication path R6. Thereby,
the PC 64, etc. performs the processes below.

[0080] Thatis, the PC 64 checks the checkbox corre-
sponding to the first command, and sends the research
indication data 124 to the mediation server 70 using the
communication path R4A. Then, according to a second
command, the mediation server 70 sends a confirmation
signal with the URL of the target data TD included in the
research indication data 124 as the destination. By mon-
itoring whether the response signal is present, the me-
diation server 70 confirms whether or not the target data
TD is actually present at that URL. The mediation server
70 writes a confirmation result ("OK" or "NG") into the
research indication data 124 and, further, checks the
checkbox corresponding to the second command, and
sends the research indication data 124 to the PC 64 using
the communication path R4B. Then, the PC 64 checks
the checkbox corresponding to a third command, and
sends the research indication data 124 to the mobile de-
vice 10 using the communication path R6. Moreover, the
checking of checkboxes is also performed for various
indication data 144, 164, 200a, etc., which will be de-
scribed later. However, a description thereof is omitted
below.

[0081] The second confirming unit 48 acquires the re-
search indication data 124 sent from the PC 64. By con-
firming the contents of the acquired research indication
data 124, the second confirming unit 48 confirms whether
the target data TD is actually present at the URL of the
target data TD which was input in S14 of Fig. 3. Then, in
S128, the controlling unit 20 stores "OK" or "NG" in the
memory 24 as the research result of the target data re-
searching process. When S128 ends, the target data re-
searching process ends.

(Continuation of print preparation process of Fig. 4)

[0082] When the target data researching process of
S42 of Fig. 4 ends, the controlling unit 20 determines in
S44 whether or not the research result of the target data
researching process is "OK". In a case where the re-
search result of the target data researching process is
"NG" (in case of NO in S44), the controlling unit 20 skips
the processes S46 to S60, then, in S62, displays a mes-
sage in the displaying unit 12 indicating that printing can-
not be performed, and ends the print preparation proc-
ess.

[0083] Onthe other hand, inacase where the research
result of the target data researching process is "OK" (in
case of YES in S44), the controlling unit 20 performs a
printer format confirmation process in S46.

(Printer format researching process of Fig. 7)

[0084] In the printer format researching process per-
formed in S46 of Fig. 4, as shown in Fig. 7, in S142, the
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controlling unit 20 specifies, a communication path for
researching the printer format of the printer 54 (the printer
specified by the URL of printer which was input in S14
of Fig. 3). That is, using the research result stored in the
memory 24 in the communication path researching proc-
ess of S40 of Fig. 4, the controlling unit 20 specifies a
communication path capable of communicating from the
mobile device 10 via the printer 54 to the mobile device
10.

[0085] For example, in a case where information, in-
dicating that the communication path R1 has been es-
tablished, is stored in the memory 24, the controlling unit
20 specifies "R1—R1". Further, for example, in a case
where information, indicating that the communication
path R2A, R2B, R3A, R3B has been established, is being
stored in the memory 24, the controlling unit 20 specifies
"R3A—R2B—R2A—R3B". Moreover, in a case where a
plurality of communication paths capable of performing
research is present, the controlling unit 20 specifies a
communication path in which communication between
the pair of devices is performed the least number of times.
[0086] In S142, the controlling unit 20 determines
whether or not a communication path for researching the
printer format could be specified. In case of NO in S142,
i.e., in a case where the research cannot be performed,
in S 148 the controlling unit 20 stores "NG" in the memory
24 as the research result of the printer format researching
process. On the other hand, in case of YES in S142, i.e.,
in a case where the communication path for researching
the printer format was specified, the controlling unit 20
proceeds to S144.

[0087] In S 144, the controlling unit 20 generates re-
search indication data such that research is performed
according to the communication path which was speci-
fied in S142. In S144, an example is shown of the re-
search indication data 144 generated in a case where
"R3A—-R2B—R2A—R3B" was specified in S142. As in
the case of the research indication data 124 of Fig. 6, the
research indication data 144 includes a command indi-
cating which device will perform which type of process.
[0088] Next, in S146, the controlling unit 20 sends the
research indication data 144 to the device which is to
perform a process corresponding to a first command from
among the three commands described in the research
indication data 144. That is, the controlling unit 20 sends
the research indication data 144 to the mediation server
70 using the communication path R3A. Thereby, the me-
diation server 70, etc. performs the processes below.
[0089] Thatis, according to the first command, the me-
diation server 70 sends the research indication data 144
to the printer 54 using the communication path R2B.
Then, according to a second command, the printer 54
writes a format of print data that the printer 54 is capable
of interpreting (i.e., "PDF", which is the printer format of
the printer 54) into the research indication data 144 and,
further, sends the research indication data 144 to the
mediation server 70 using the communication path R2A.
Then, according to a third command, the mediation serv-
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er 70 sends the research indication data 144 to the mobile
device 10 using the communication path R3B.

[0090] The controlling unit 20 acquires the research
indication data 144 sent from the mediation server 70.
By confirming the contents of the acquired research in-
dication data 144, the controlling unit 20 specifies the
printer format of the printer 54 (i.e., "PDF"). Then, in S148,
the controlling unit 20 stores "OK" in the memory 24 as
the research result of the printer format researching proc-
ess, and stores the specified printer formatin the memory
24. When S 148 ends, the printer format researching
process ends.

(Continuation of print preparation process of Fig. 4)

[0091] When the printer format researching process of
S46 of Fig. 4 ends, in S48, the controlling unit 20 deter-
mines whether or not the research result of the printer
format researching process is "OK". In a case where the
research result of the printer format researching process
is"NG" (NO in S48), the controlling unit 20 skips the proc-
esses S50 to S60, and performs the process S62, ending
the print preparation process.

[0092] Onthe other hand, inacase where the research
result of the printer format researching process is "OK"
(YES in S48), in S50 a determining unit 38 (see Fig. 1)
determines whether or not the format of the target data
TD is identical to the printer format of the printer 54 (i.e.,
"PDF") which was acquired in the printer format research-
ing process. Moreover, based on the URL of the target
data TD (e.g. "aaa.bbb.ccc.pdf') which was input in S14
of Fig. 3, the determining unit 38 acquires an extension
of the target data TD (e.g. the final character string "pdf"),
thereby specifying the format of the target data TD. In a
case where the format of the target data TD is identical
to the printer format of the printer 54 (YES in S50), the
controlling unit 20 skips the processes S52, S54, and
proceeds to S56. On the other hand, in a case where the
format of the target data TD is identical to the printer
format of the printer 54 (NO in S50), the controlling unit
20 performs a converter researching process in S52.

(Converter researching process of Fig. 8)

[0093] Intheconverterresearching process performed
in S52 of Fig. 4, as shown in Fig. 8, the controlling unit
20 researches in S 160 whether or not the mobile device
10 has the converter CON which is capable of converting
the format of the target data TD to the printer format (i.e.,
"PDF") of the printer 54, which was acquired in S46 of
Fig. 4.

[0094] Next, in S162, the controlling unit 20 specifies
a communication path for researching the converter
CON. As described above, the converter CON can be
present in either the PC 64 or the mediation server 70.
Consequently, using the research result which was
stored in the memory 24 in the communication path re-
searching process of S40 of Fig. 4,in S 162 the controlling
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unit 20 specifies a communication path in which commu-
nication is possible from the mobile device 10, through
the PC 64 and the mediation server 70, to the mobile
device 10.

[0095] For example, in a case where information, in-
dicating that the communication path R3A, R4B, R6 has
been established, is stored in the memory 24, the con-
trolling unit 20 specifies "R3—R4B—R6". Further, for ex-
ample, in a case where information, indicating that the
communication path R3B, R4A, R6 has been estab-
lished, is stored in the memory 24, the controlling unit 20
specifies "R6—R4A—R3B". Moreover, in a case where
a plurality of communication paths capable of performing
research is present, the controlling unit 20 specifies the
communication path in which communication between
the pair of devices is performed the least number of times.
Moreover, in a case where a communication path through
both the PC 64 and the mediation server 70 is not present,
but a communication path through only one of the PC 64
and the mediation server 70 is present, the controlling
unit 20 specifies the communication path that passes
through only one of the PC 64 or the mediation server 70.
[0096] In S162, the controlling unit 20 determines
whether or not a communication path for researching the
converter CON could be specified. In case of NO in S
162, and in a case where it was confirmed in S160 that
the mobile device 10 has the converter CON, in S168
the controlling unit 20 stores "OK" in the memory 24 as
the research result of the printer format researching proc-
ess, and stores "local" in the memory 24 as the location
of the converter CON. Further, in case of NO in S 162,
and in a case where it was confirmed in S 160 that the
mobile device 10 does not have the converter CON, in
S 168 the controlling unit 20 stores "NG" in the memory
24 as the research result of the printer format researching
process. On the other hand, in case of YES in S162, i.e.,
in a case where the communication path for researching
the printer format was specified, the controlling unit 20
proceeds to S164.

[0097] In S164, the controlling unit 20 generates re-
search indication data, which includes the format of the
target data TD and the printer format of the printer 54,
such that research is performed according to the com-
munication path specified in S162. In S164, an example
is shown of the research indication data 164 generated
in a case where "R3A—R4B—R6" was specified in S162.
As in the case of the research indication data 124, 144
of Figs. 6 and 7, the research indication data 164 includes
a command indicating which device will perform which
type of process.

[0098] Then,in S166, a first acquiring unit40 (see Fig.
1) sends the research indication data 164 to the device
which is to perform a process corresponding to a first
command from among the two commands described in
the research indication data 164. That is, the first acquir-
ing unit 40 sends the research indication data 164 to the
mediation server 70 using the communication path R3A.
Thereby, the mediation server 70, etc. performs the proc-
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esses below.

[0099] According to the first command, the mediation
server 70 writes information into the research indication
data 164 indicating whether the mediation server 70 has
the converter CON for converting the format of the target
data TD into the printer format of the printer 54. The me-
diation server 70 further sends the research indication
data 164 to the PC 64 using the communication path
R4B. Then, according to the second command, the PC
64 writes information into the research indication data
164 indicating whether the PC 64 has the converter CON
which is capable of converting the format of the target
data TD into the printer format of the printer 54. The PC
64 further sends the research indication data 164 to the
mobile device 10 using the communication path R6.
[0100] The firstacquiring unit40 acquires the research
indication data 164 sent from the PC 64. As described
above, the acquired research indication data 164 in-
cludes information indicating whether or not the PC 64
has the converter CON, and information indicating
whether or not the mediation server 70 has the converter
CON. In S 168, the controlling unit 20 stores the research
result of the printer format researching process in the
memory 24 in accordance with the contents of the ac-
quired research indication data 164. Moreover, in a case
where "OK" is stored in the memory 24 as the research
result of the printer format researching process, informa-
tion indicating the location of the converter CON (i.e.,
information indicating one or more device from among
"local", "PC", "mediation server") is also stored in the
memory 24. When S168 ends, the converter researching
process ends.

(Continuation of print preparation process of Fig. 4)

[0101] Whenthe converterresearching process of S52
of Fig. 4 ends, the controlling unit 20 determines in S54
whether or not the research result of the converter re-
searching process is "OK". In a case where the research
result of the converter researching process is "NG" (in
case of NO in S54), the controlling unit 20 skips the proc-
esses S56 to S60, and performs the process S62, ending
the print preparation process.

[0102] Onthe other hand, inacase where the research
result of the converter researching process is "OK" (in
case of YES in S54), in S56 a deciding unit 32 (see Fig.
1) decides, using the research results stored in the mem-
ory 24 (the research results of S40, S42, S46, S52), a
communication path for realizing a print of the target data
TD, i.e., a communication path (called "specific commu-
nication path" below) for communicating the print indica-
tion data 200a, etc., which will be described later. Then,
in S58, a generating unit 34 (see Fig. 1) generates the
print indication data. Further, in S60, a sending unit 36
(see Fig. 1) sends the print indication data. The contents
of the processes S56 to S60 corresponding to various
cases will be described in detail below with reference to
Figs. 9 to 13. Moreover, in Figs. 9 to 13, the broken line



21 EP 2 423 804 A2 22

arrows indicate that a communication path correspond-
ing to the arrow has been established, and the solid line
arrows indicate the order in which the printindication data
is communicated.

(Case A of Fig. 9)

[0103] Case A shows an example in which the con-
verter CON is required because the format of the target
data TD is not identical to the printer format (i.e., "PDF")
of the printer 54 (because of NO in S50 of Fig. 4). In case
A, the PC 64 stores the target data TD, and the mediation
server 70 has the converter CON.

[0104] In S56, the deciding unit 32 decides the specific
communication path such that the target data TD and
converted data (this converted data having been ob-
tained by the converter CON converting the target data
TD) are communicated between the devices 10, 54, 64,
70 for a number of times (called "number of data com-
munications" below) that is the minimum possible. More-
over, based on the research result of the converter re-
searching process of S52 of Fig. 4, the deciding unit 32
specifies the device (the mediation server 70 in case A)
that is to perform the converting process from the target
data TD to the converted data such that the number of
data communications is at a minimum. The deciding unit
32 decides the specific communication path such that
the mediation server 70 that has the converter CON is
present on the specific communication path.

[0105] Consequently, in the case A, the deciding unit
32 decides "R6—+R4A—R3B—R1" as the specific com-
munication path. In this case, the number of data com-
munications is three (i.e., "PC 64—mediation server
70—mobile device 10—printer 54"). The following could
also be considered as communication paths of the target
data TD and the converted data: "PC 64—mobile device
10— mediation server 70 (the converted data is generat-
ed from the target data TD here)—mobile device
10—printer 54" or "PC 64—mediation server 70 (the con-
verted data is generated from the target data TD here)
—PC 64—mobile device 10—printer 54", etc. However,
their number of data communications is four or more.
Since, in the present embodiment, the deciding unit 32
decides the specific communication path such that the
number of data communication is at a minimum, an in-
crease in communication traffic of the network can be
prevented.

[0106] In S58, the generating unit 34 generates the
print indication data 200a according to the specific com-
munication path decided in S56. As with the research
indication data 124, 144, 164 of Figs. 6 to 8, the print
indication data 200a includes a command indicating
which device will perform which type of process. The print
indication data 200a includes four commands.

[0107] In S60, the sending unit 36 sends the print in-
dication data 200a to the device which is to perform a
process corresponding to a first command from among
the four commands included in the print indication data
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200a. That s, the sending unit 36 sends the print indica-
tion data 200a to the PC 64 using the communication
path R6. Thereby, the PC 64, etc. sequentially performs
the processes below according to the printindication data
200a.

[0108] Thatis, according to the first command, the PC
64 attaches the target data TD stored in the PC 64 to the
print indication data 200a. The PC 64 further sends the
printindication data 200a to the mediation server 70 using
the communication path R4A. Then, according to a sec-
ond command, the mediation server 70 generates the
converted data from the target data TD using the con-
verter CON. Thereby, the mediation server 70 can gen-
erate the converted data which has a format (i.e., "PDF")
that the printer 54 is capable of interpreting. Further, the
mediation server 70 sends the print indication data 200a,
which has the converted data attached, to the mobile
device 10 using the communication path R3B. In this
case, the controlling unit 20 of the mobile device 10 de-
termines YES in S20 of Fig. 3 and, in S22 of Fig. 3, the
specific process performing unit 50 performs a process
according to the third command to check the checkbox
corresponding to the third command and then send the
printindication data 200a to the printer 54 using the com-
munication path R1. According to a fourth command, the
printer 54 performs printing using the converted data at-
tached to the print indication data 200a. Consequently,
a print medium on which an image represented by the
target data TD has been printed is output from the printer
54,

(Case B of Fig. 10)

[0109] Case B shows an example in which the con-
verter CON is not required because the format of the
target data TD is identical to the printer format (i.e.,
"PDF") of the printer 54 (because of YES in S50 of Fig.
4). In the case B, the PC 64 stores the target data TD.
[0110] In S56, the deciding unit 32 decides the specific
communication path such that the number of data com-
munications is at a minimum, and the mediation server
70 provided with the converter CON is not present on the
specific communication path. Consequently, the decid-
ing unit 32 decides "R6—R6—R1" as the specific com-
munication path (i.e., the number of data communica-
tions is two). In S58, the generating unit 34 generates
print indication data 200b. In S60, the sending unit 36
sends the print indication data 200b to the PC 64 using
the communication path R6. Thereby, the PC 64, etc.
sequentially performs the processes below according to
the print indication data 200b.

[0111] That is, the PC 64 sends the print indication
data 200b, which has the target data TD attached, to the
mobile device 10 using the communication path R6. In
this case, the controlling unit 20 of the mobile device 10
determines YES in S20 of Fig. 3 and, in S22 of Fig. 3,
the specific process performing unit 50 sends the print
indication data 200b to the printer 54 using the commu-
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nication path R1. The printer 54 performs printing using
the target data TD.

[0112] As is clear from the case A and case B, the
mobile device 10 can appropriately decide the specific
communication path in accordance with whether the for-
mat of the target data TD is identical to the printer format
of the printer 54. In particular, in case B the specific com-
munication path is decided that does not pass through
the mediation server 70 provided with the converter CON,
and consequently unnecessary communication through
the mediation server 70 can be prevented. An increase
in the communication traffic of the network can be pre-
vented.

(Case C of Fig. 11)

[0113] Case C shows an example in which the target
data TD is present in the data server 80 on the Internet
4. In the case C, the converter CON is required and the
mediation server 70 is provided with the converter CON.
[0114] In S56, the deciding unit 32 decides the specific
communication path such that the number of data com-
munications is at a minimum, and the mediation server
70 provided with the converter CON is present on the
specific communication path. Consequently, the decid-
ing unit 32 decides "R3A—R2B" as the specific commu-
nication path (i.e., the number of data communications
is one). In S58, the generating unit 34 generates print
indication data 200c. In S60, the sending unit 36 sends
the print indication data 200c to the mediation server 70
using the communication path R3A. Thereby, the medi-
ation server 70, etc. sequentially performs the processes
below according to the print indication data 200c.
[0115] That is, the mediation server 70 acquires the
target data TD from the data server 80, and stores the
targetdata TD temporarily inthe memory of the mediation
server 70. Further, the mediation server 70 generates
converted data from the target data TD and sends the
print indication data 200c, which has the converted data
attached, to the printer 54 using the communication path
R2B. The printer 54 performs printing using the converted
data.

(Case D of Fig. 12)

[0116] Case D shows an example in which the target
data TD is present in the mobile device 10. In the case
D, the converter CON is required and the mediation serv-
er 70 has the converter CON.

[0117] In S56, the deciding unit 32 decides the specific
communication path such that the number of data com-
munications is at a minimum and the mediation server
70 provided with the converter CON is present on the
specific communication path. Consequently, the decid-
ing unit 32 decides "R3A—R2B" as the specific commu-
nication path (i.e., the number of data communications
is two). In S58, the generating unit 34 generates print
indication data 200d. In S60, the sending unit 36 attaches
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the target data TD stored in the memory 24 of the mobile
device 10 to the print indication data 200d and, further,
sends the printindication data 200d to the mediation serv-
er 70 using the communication path R3A. Thereby, the
mediation server 70, etc. sequentially performs the proc-
esses below according to the print indication data 200d.
[0118] Thatis, the mediation server 70 generates con-
verted data from the target data TD and sends the print
indication data 200d, which has the converted data at-
tached, to the printer 54 using the communication path
R2B. The printer 54 performs printing using the converted
data.

(Case E of Fig. 13)

[0119] Case E shows an example in which the con-
verter CON is required and the mobile device 10 is pro-
vided with the converter CON. In the case E, the target
data TD is present in the PC 64.

[0120] In S56, the deciding unit 32 decides the specific
communication path such that the number of data com-
munications is at a minimum and the mobile device 10
provided with the converter CON is present on the spe-
cific communication path. Consequently, the deciding
unit 32 decides "R6—R6—R1" as the specific communi-
cation path (i.e., the number of data communications is
two). In S58, the generating unit 34 generates print indi-
cation data 200e. In S60, the sending unit 36 sends the
print indication data 200e to the PC 64 using the com-
munication path R6. Thereby, the PC 64, etc. sequen-
tially performs the processes below according to the print
indication data 200e.

[0121] Thatis, the PC 64 attaches the target data TD
to the print indication data 200e and, further, sends the
print indication data 200e to the mobile device 10 using
the communication path R6. In this case, the controlling
unit 20 of the mobile device 10 determines YES in S20
of Fig. 3 and, in S22 of Fig. 3, the specific process per-
forming unit 50 generates converted data from the print
indication data 200e and sends the print indication data
200e, which has the converted data attached, to the print-
er 54 using the communication path R1. The printer 54
performs printing using the converted data.

(Effect of the present embodiment)

[0122] According to the present embodiment, the mo-
bile device 10 decides the specific communication path
(S56 of Fig. 4) capable of supplying the target data TD
or the converted data to the printer 54 using the research
result in the memory 24 which was obtained by the com-
munication path researching process (see Fig. 5) of S40
of Fig. 4. Consequently, as shown e.g. in the case A of
Fig. 9, in a case where a communication path has not
been established between the mediation server 70 and
the printer 54, the mobile device 10 can decide the spe-
cific communication path which is definitely capable of
supplying the target data TD or the converted data to the
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printer 54 without deciding a communication path which
requires communication between the mediation server
70 and the printer 54. Further, based on the specific com-
munication path which was decided, the mobile device
10 generates the print indication data 200a, etc., and
then sends the print indication data 200a, etc. to a device
which is to first perform a process (the PC 64 in the case
of Fig. 9). Consequently, since the target data TD or the
converted data is supplied reliably to the printer 54, the
printer 54 can perform the print of the image represented
by the target data TD. According to the present embod-
iment, the phenomenon can be prevented in which the
print of the image represented by the target data TD can-
not be performed.

[0123] The correspondence between elements of the
present embodiment and elements of the present inven-
tion will be described. The printer 54 and the mobile de-
vice 10 are respectively examples of the "print device"
and the "planning device". In the cases A, B, E, the PC
64 is an example of the "storage device". In the case C,
the mediation server 70 which acquires the target data
TD from the data server 80 and temporarily stores the
target data TD is an example of the "storage device".
Further, inthe case D, the mobile device 10is an example
of the "storage device". Moreover, in the cases A, C, D,
the mediation server 70 is an example of the "converting
device", and in the case E, the mobile device 10 is an
example of the "converting device". As is clear from the
present embodiment, in the case D, the mobile device
10 corresponds to both the "planning device" and the
"storage device", and in the case E, the mobile device
10 corresponds to both the "planning device" and the
"converting device". That is, generally speaking, two or
more devices from within the "plurality of devices" may
be configured integrally.

[0124] Further, e.g., in the case A, the PC 64 is an
example of the "first device". Forexample, in the research
indication data 164 of Fig. 8, the PC 64 and the mediation
server 70 are respectively examples of the "second de-
vice" and the "third device". For example, in the case A,
the printer 54 is an example of the "fourth device". Fur-
ther, the printer 54, the PC 64 and the mediation server
70 are examples of the "first type of device group”. Con-
sequently, the confirmation signal sentin S80, S90, S100
of Fig. 5 is an example of the "specific signal". Further,
the device which sends the response signal to that con-
firmation signal is an example of the "first type of device".
[0125] Moreover, inthe case A, checking the checkbox
corresponding to the third command is an example of the
"specific process", and in the case E, generating the con-
verted data from the target data TD and checking the
checkbox corresponding to the second command is an
example of the "specific process". Moreover, the infor-
mation stored in the memory 24 in S84, S86, S94, S96,
S 104, S 106 of Fig. 5 is an example of the "communi-
cation information”. Further, the target data TD or the
converted data is an example of the "print data". That is,
the "print data" may be the target data TD itself (see the
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case B), or may be the converted data generated from
the target data TD (see the cases A, C to E). Generally
speaking, the "print data" may be any data which is ob-
tained from the target data TD and which has a data
format that the print device is capable of interpreting.
[0126] (Modified embodiment 1) In the above embod-
iment, the plurality of elements 32 to 50 are all provided
in the mobile device 10. However, the plurality of ele-
ments 32 to 50 do not need to all be provided in the mobile
device 10. For example, the deciding unit 32 and the
memory 24 may be provided in the mobile device 10, and
the generating unit 34 and the sending unit 36 may be
provided in a server on the Internet 4. Generally speak-
ing, the plurality of elements (memory, deciding unit, gen-
erating unit, sending unit, etc.) constituting the "planning
device" may be provided within one device, or may be
provided in a distributed manner within two or more de-
vices.

[0127] (Modified embodiment 2) In the above embod-
iment, "PDF" was adopted as the data format that the
printer 54 is capable of interpreting. However, another
data format (e.g. "PS", etc.) may be adopted.

[0128] (Modified embodiment 3) In the above embod-
iment, in S56 of Fig. 4, the deciding unit 32 decides the
specific communication path such that the number of da-
ta communications is at a minimum. Instead, however,
the deciding unit 32 may decide the specific communi-
cation path such that, e.g., telecommunications charges
are at a minimum or the time until printing is shortest.
[0129] (Modified embodiment 4) In the above embod-
iment, in a case where the print command is input from
the user (in case of YES in S12 of Fig. 3), the mobile
device 10 researches whether the devices are capable
of directly communicating, and stores the research result
in the memory 24 (see Fig. 5). Instead, however, com-
munication information indicating whether the devices
are capable of directly communicating may be stored in
advance in the memory 24 of the mobile device 10. For
example, the user may store the communication infor-
mation in advance in the memory 24.

[0130] (Modified embodiment 5) In the above embod-
iment, the memory 24 stores only the communication
paths that are capable of directly communicating. In-
stead, however, only the communication paths that are
not capable of directly communicating may be stored, or
both the communication paths that are capable of directly
communicating and the communication paths that are
not capable of directly communicating may be stored dis-
tinctly. That is, generally speaking, the "communication
information" may be any kind of information which relates
to whether the two devices are capable of directly com-
municating.

[0131] (Modified embodiment 6) In the above embod-
iment, the mobile device 10 was adopted as an example
of the "planning device". Instead, however, a PC, a serv-
er, aprinter, a scanner, afax machine, etc. may be adopt-
ed.

[0132] (Modified embodiment 7) In both S84 and S104
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of Fig. 5, an inquiry signal is sent for researching whether
the communication path R5 has been established and,
in case the two research results relating to the commu-
nication path R5 differ, the controlling unit 20 may decide
whether the communication path R5 has been estab-
lished according to the research result which was ob-
tained last (i.e., the research result obtained in S104).
For example, it is possible that the communication path
R5 had been established when the inquiry signal was
sent in S84, but was disconnected before the inquiry sig-
nal was sent in S104. Further, a configuration is possible
such that, in a case where the inquiry signal relating to
the communication path R5 is sent in S84, an inquiry
signal relating to the communication path R5 is not sent
in S104.

[0133] (Modified embodiment 8) In the above embod-
iment, checkboxes are provided in the indication data,
and the checkboxes corresponding to the processed
commands are checked. Thereby, the devices can spec-
ify commands within the indication data that have not yet
been processed. Instead of this configuration, the devic-
es may delete the processed commands within the indi-
cation data. In the present modified embodiment, as well,
the devices can specify commands within the indication
data that have not yet been processed.

[0134] (Modified embodiment 9) Moreover, the func-
tion of the units 32 to 50 in the embodiment described
above may be realized by software, as in the embodiment
described above, or may be realized by hardware, such
as a logic circuit, etc.

Claims

1. A planning device (10) for use in a system (2) com-
prising a plurality of devices including a storage de-
vice (10, 64, 70, 80) for storing target data (TD) of a
print target, a print device (54) for performing a print
of atargetimage represented by the target data (TD)
and the planning device (10) for planning a proce-
dure for causing the print device (54) to perform the
print of the target image, the planning device (10)
comprising:

amemory (24) configured to store, for each com-
bination of two devices among the plurality of
devices, communication information related to
whether or not the two devices composing the
combination are capable of directly communi-
cating;

a deciding unit (32) configured to decide a spe-
cific communication path using the communica-
tion information in the memory (24), the specific
communication path being a path capable of
supplying print data acquired from the target da-
ta (TD) in the storage device (10, 64, 70, 80) to
the print device, the print data having a data for-
mat which the print device (54) is capable of in-
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terpreting;

a generating unit (34) configured to generate
procedure data for instructing one or more de-
vices which are present on the specific commu-
nication path to perform one or more processes
sequentially for realizing the print of the target
image; and

a sending unit (36) configured to send the pro-
cedure data to a first device among the one or
more devices, the first device being a device that
is to perform a process performed first among
one or more processes.

The planning device (10) as in claim 1, wherein
the plurality of devices further includes a converting
device (10, 64, 70) for generating the print data by
performing a converting process on the target data
(TD),

the deciding unit (32) is configured to decide the spe-
cific communication path such that the converting
device (10, 64, 70) is present on the specific com-
munication path, and

the generating unit (34) is configured to generate the
procedure data such that the converting process is
performed by the converting device (10, 64, 70) and
the print data generated by the converting process
is supplied to the print device (54).

The planning device (10) as in claim 2, further com-
prising:

a determining unit (38) configured to determine
whether or not a data format of the target data
(TD) is a data format which the print device (54)
is capable of interpreting, and

in a first case where it is determined that the
dataformat of the target data (TD) is not the data
format which the print device (54) is capable of
interpreting,

the deciding unit (32) is configured to decide the
specific communication path such that the con-
verting device (10, 64,70) is present on the spe-
cific communication path, and

the generating unit(34) is configured to generate
the procedure data such that the converting
process is performed by the converting device
(10, 64, 70) and the print data generated by the
converting process is supplied to the printdevice
(54), and

in a second case where it is determined that the
data format of the target data (TD) is the data
format which the print device (54) is capable of
interpreting,

the deciding unit (32) decides the specific com-
munication path such that the converting device
(10, 64, 70) is not present on the specific com-
munication path, and

the generating unit (34) generates the proce-
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dure data such that the print data identical with
thetargetdata (TD) is supplied to the printdevice
(54).

4. The planning device (10) as in claim 2 or 3, further

comprising:

a first acquiring unit (40) configured to acquire
first information and second information from a
second device among the plurality of devices,
the second device being capable of communi-
cating directly with the planning device,
wherein the first information includes informa-
tion indicating whether or not the second device
is capable of performing the converting process,
the second information includes information in-
dicating whether or not a third device, among
the plurality of devices is capable of performing
the converting process, the third device being
capable of directly communicating with the sec-
ond device, and

the deciding unit (32) is configured to specify the
converting device (10, 64, 70) that is to perform
the converting process on the target data (TD)
based on the first and the second information
acquired by the first acquiring unit (40), and de-
cides the specific communication path such that
the specified converting device (10, 64,70) is
present on the specific communication path.

5. The planning device (10) as in one of claims 1 to 4,

further comprising:

a first confirming unit (42) configured to confirm
whether or not the planning device (10) is capa-
ble of directly communicating with each device
in afirst type of device group among the plurality
of devices by sending a specific signal to the
each device in the first type of device group and
monitoring to receive a response signal;

a second acquiring unit (44) configured to ac-
quire, from each of one or more first type of de-
vices among the first type of device group, in-
formation related to whether or not the first type
of device and a different device are capable of
directly communicating, the one or more first
type of devices being devices that have been
confirmed as capable of directly communicating
with the planning device (10); and

a storage controlling unit (46) configured to store
in the memory (24) the communication informa-
tion using a result of the confirmation performed
by the first confirming unit (42) and the informa-
tion acquired by the second acquiring unit (44).

6. The planning device (10) as in claim 5, wherein,

the first type of device group includes the print device
(54) specified by location information of the print de-
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vice (54) designated by a user, and

in a case where it is confirmed that the planning de-
vice (10) is capable of directly communicating with
the print device (54), the second acquiring unit (44)
acquires, from the print device (54), information re-
lated to whether or not the print device (54) and the
storage device (10, 64, 70, 80) for storing the target
data (TD) specified by location information of the tar-
get data (TD) designated by the user are capable of
directly communicating by inquiring to the print de-
vice (54).

The planning device (10) as in claim 5 or 6, wherein,
the first type of device group includes the storage
device (10, 64, 70, 80) for storing the target data (TD)
specified by location information of the target data
(TD) designated by a user,

in a case where it is confirmed that the planning de-
vice (10) is capable of directly communicating with
the storage device (10, 64, 70, 80), the second ac-
quiring unit (44) acquires, from the storage device
(10, 64, 70, 80), information related to whether or
not the storage device (10, 64, 70, 80) and the print
device (54) specified by location information of the
print device (54) designated by the user are capable
of directly communicating by inquiring to the storage
device (10, 64, 70, 80).

The planning device (10) as in one of claims 1 to 7,
further comprising:

a second confirming unit (48) configured to con-
firm whether or not the target data (TD) is actu-
ally present at location information of the target
data (TD) designated by a user;

wherein the deciding unit (32) is configured to
decide the specific communication path in a
case where it is confirmed that the target data
(TD) is actually present.

9. The planning device (10) as in one of claims 1 to 8,

further comprising:

a specific process performing unit (50) config-
ured to perform a specific process instructed by
the procedure data and send the procedure data
to a fourth device among the plurality of devices,
the fourth device being a device that is to perform
a process next to the specific process.

10. The planning device (10) as in one of claims 1 to 9,

wherein

the deciding unit (32) is configured to decide the spe-
cific communication path such that a number of com-
munications of the target data (TD) and the print data
between the plurality of devices is at a minimum.

11. A computer program for a planning device (10) used
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in a system (2) comprising a plurality of devices in-
cluding a storage device (10, 64, 70, 80) for storing
target data (TD) of a print target, a print device (54)
for performing a print of a target image represented
by the target data (TD) and the planning device (10)
for planning a procedure for causing the print device
(54) to perform the print of the target image,

the computer program including instructions for or-
dering the planning device (10) to perform:

storing in @ memory (24) for each combination
of two devices among the plurality of devices,
communication information related to whether
or not the two devices composing the combina-
tion are capable of directly communicating;
deciding a specific communication path using
the communication information in the memory
(24), the specific communication path being a
path capable of supplying print data acquired
from the target data (TD) in the storage device
(10, 64, 70, 80), the print data having a data
format which the print device (54) is capable of
interpreting;

generating procedure data for instructing one or
more devices which are present on the specific
communication path to perform one or more
processes sequentially for realizing the print of
the target image; and

sending the procedure data to a first device,
among the one or more devices, the first device
being a device that is to perform a process per-
formed first among the one or more processes.

12. A method for use in a system (2) comprising a plu-

rality of devices including a storage device (10, 64,
70, 80) for storing target data (TD) of a print target,
a print device (54) for performing a print of a target
image represented by the target data (TD) and the
planning device (10) for planning a procedure for
causing the print device to perform the print of the
target image,

the method comprising:

storing in a memory, for each combination of two
devices among the plurality of devices, commu-
nication information related to whether or not the
two devices composing the combination are ca-
pable of directly communicating;

deciding a specific communication path using
the communication information in the memory
(24), the specific communication path being a
path capable of supplying print data acquired
from the target data (TD) in the storage device
(10, 64, 70, 80), the print data having a data
format which the print device (54) is capable of
interpreting;

generating procedure data for instructing one or
more devices which are present on the specific

10

15

20

25

30

35

40

45

50

55

17

32

communication path to perform one or more
processes sequentially for realizing the print of
the target image; and

sending the procedure data to a first device
among the one or more devices, the first device
being a device that is to perform a process per-
formed first among the one or more processes.
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FIG. 5

(Communication Path Researching Process)
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FIG. 6

(Target Data Researching Process (S42 of Fig. 4))
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FIG. 7
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FIG. 8

Converter Researching Process
(S52 of Fig. 4)
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FIG. 9
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FIG. 10

(Case B) In a Case of Format of Target Data = Printer Format of Printer
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FIG. 11

(Case C) In a Case Where Target Data Presents in Data Server
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FIG. 12

(Case D) In a Case Where Target Data Presents in Mobile Device
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FIG. 13

(Case E) In a Case Where Converter Presents in Mobile Device
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